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integrated circuit antenna systems, traveling wave tube technology, 
advanced modulation and coding, and advanced automation for communications 
and tracking. Several issues have also been identified which deserve careful 
consideration: debris tracking (safety and operations), frequency allocation 
(ku-band interference), and higher data rates (user need accomodation). 
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range (2000 km) operations are candidates for MMIC insertion. The need for power control on return 
links of the multiple access system has also been identified. Finally, sub-microsecond scanning phased 
arrays for orbital debris tracking will require millimeter-wave integrated circuit technology. 
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2. Demonstration of two-dimensional fast scanning rate Ka-band phased array antenna. 
(Requires high funding option) 

3. Conceptualization and analysis of on-board millimeter-wave orbital debris tracking system. 
(Requires moderate funding option) 
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2. Analysis of prospects, technology readiness, and feasibility of 60 GHz link capability 
for Space Station Freedom. (Requires moderate funding level) 
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and coding techniques offer the potential to dramatically reduce the bandwidth required 
for applications such as high frame rate, high definition television. 
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2. Laboratory breadboard demonstration of modulator/demodulator critical functions. (Moderate 
funding option does not permit parallel approach development) 
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>e an early application. A methodical development of expert system integration is essential. 
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RECOMMENDATIONS: 

1 . Continue/expand (optical/radar) studies of debris distribution 

2. Develop precision onboard optical/millimeter wave debris tracking system 

3. NASA should pioneer efforts to minimize additional debris 
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1 . Secure Ka-band allocation which designates NASA as primary user 

2. Develop necessary Ka-band monolothic microwave integrated circuit and antenna 
technology. 


TECHNOLOGY FOR SPACE STATION EVOLUTION 

-A WORKSHOP 


O 




58 


anticipated traffic 

2. Transition into optical crosslinks and downlinks for advanced TDRS systems 

3. Pursue advanced modulation and coding techniques to permit data rate growth 



